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(71) 3anBMTejb 



• ^^^^^^ J 

no KpeiLieHHu cxaa/Kioi m oypoBbiu pacTsopaM 



iui ycTPoncTBO min vctahobkh paciiimprhmoco 

XBOCTOBHKA B CKBA/KWHK 



1 

HjCrtSfW-UHHC OTHOCHTCH K KpeiueHWlO CKBB» 

khh m np^jHaiHa^cHO k HcnonwortmtHK) npH 
uy<xmuHH npoHHuaexibix ruiacroB b iteooca- 

XeMNbfX CKBB/KMHaX M pCMOHTC OticaAHMX KO- 
•10HH. 

H3b*ctho ycrpoftCTBo xia ycraHoaxH pac* 
tUMpneMoro xboctobmk3 a CKaa^MHe, bmjovik>. 
mec 3aicperueHHyjo aep.xtteA narmo Ha Tpy- 
6ax b cn>CKa ycTpoftcrsa b cKaattHHy no- 
•lyio lUTBHry c nopiuHCM a HM^cHeA hbctk h 
oxaaTbiaaioiuMft nopuieHb iifohhap c pacainpH- 
twicm. ycraHOBJieNHuA hb urraure c ro3mo*c- 
MocTbio nepeMeuieHMH |l). 

B *tom ycrpoAcTae xboctobhk pasMeiuex 
hba wuiKiupoM c pacuikpHTciCM, hto a asa* 

pMHHHX CHTyailHHX MO^CCT OCJIO^CHHTb AHKBH- 

AaoHio aaapHfi hj m ocrawcHHj? z CKaa>KHBe 
MaccHBHoro tiHJimupa. 

HaH<kuee &im3Km* k npeAiaraeMony no 
TcxHHwecKoA cyuiHocTN h AocTMrae.MOMy pe- 
3y^bTary jibj]P6tch vctdoActbo ycrauoaKH 
. pactiiMpjicMoro XBocroBHKa b cxaa>KMKe. bjct.k>- 
Ha»mee npncoejiHHeHHbiA k KciOHHe rpy6 om- 
A 'Mjip h pa3>icweKHbffi a cro iianocm nopiueHb 

ojtoxom a at px Heft nacra h pacujkpirreneM 
co ufTaKroA — a HH^cHeA warra |2J. 



HeaocTaTKOM H^accTHoro ycrpoAcTaii *a- 
.ihctc« c.io^Hocrb TexHO-iorHM 3aKpen.icHHfl 
xboctobhk a. mto casiaaHo c Heo6xo4«MOcrbio 
coajtaHHH o TpyAax H3<5uTowMoro AaBJieHNR 
(120-130 kit/cm*) jlir pacuiHpeHHH xbocto- 
atfKa, «rro noabiiuaeT onaCHocrb pa6oT h tj>€- 
6yer Hcno,ib30BaHMC Haae^Horo mctohhhkb -iaa- 
jiqhhh (ueM«HTMpoaoMHoro arperaTa turn 6ypo- 

Ucib M3o6peTCHMfl — ynpoiuehHe TexHono- 
PHM 3#KpcmeHHa x Hocroa H K3 

io uciifc aocTHraercH tcm. mto um«imkjip 

BbiaMHeK c KBHanaMM aan cootimeHim noA- 
noptuHeaoA roiocth c 3atpy6HUM npocTpaw- 
ctbom. a nopuieHb cnatf^KCH * Mcxa hmsmom jui^ 
4»HKcauHK ero a ucciHHJxpe. a w ruxi hch h om a an- 
ile noAnpy^cMHeHHoro b oceaoM Hanpaa^iemiH 

is LuroKa c paj.Ha.ibHo nOABH>KiibfM»f uapaMM. 
pa3MGmeHHbi5iH a icojibueawx nporoMKax aopui- 

Ha nepTeace M3o6pa^eH <X5iuhm bha ycrpoA- 
CTaa a pa3pe3c iicpeA naMa.iox aaKpeoneHKg 

20 XBOCTOBMKa. 

ycTpoAcrao awKmaer uhahmap I c naHa- 
Jinan 2 m 3 m nopuieHb 4 c no^npy^MHeHHbfM 
urroKOM o. uiraHroH 6 m pacnrHpHTC^M 7. 
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^LlHJHNjp t B MU/KHt'M 4aCTH BstliO.lHCH C KQ.1l>* 
VfipOTOMKO* 8 Ha BHVTpOHHtfi UOSCPXHOC- 
nOpUlCHb 4 HMCTT paAMaibHO IKUBHKHfeie 

j^jijUbiep uapu 9. uaaHMOjuftcr- 

^AUfiixiHeHMWM c KauutBoft.Ka- 
ift^lO W ftwcrynoM II. Kbhcm 3 BbincxiReH * 
''IflieyceaAa r'12;ta pactmipuTc.ib 7 cNatatH 

^1^aU)YuiWHHapo>i I n pactuHpHrwcM 7 
j^M^H XftOCTOBHk 14. Hoihuhs 15 o6o3Ha- 
±^:^pacMBaeMU6 b rpy6M rpy* j.ir p*c<t>HK fg 
XauMH ropuiHfl 4 co unaHroft ti m pacuiHpKTC- 



**3 



I'uiTok 5 BunaiKCM c KaHa.ia.Mti 16. 



^om 7 aB>i>K>Toi ao Tex nop. noKa luia/ian 13 
lie cfljieT d cexno 12 Kanaka 3. 3thu AocTHra-* 
eTCH HBAeMhO€ ; pa3o(JiueHHe Tpy6Hord>« aa- ; 
tpy6tsoro npocrpaHCTea iia cflywiA AhoBpeacae- " ~. 
hhh y ruioTHHT^hHiJx vi€MrHTo& * 1 7iSe5iu^^H*i ! .' A* 

aiiwapoM 1 m nopciHCM 4 m M€XAy:iip>iiiHei^4V^^ 

ii uitokom 5. Ha 9TOM saKaKvuaaerefl 'pagmn- : 
prune xboctobhkj 14 c ynopOM cro £ twiHEiap 
I h ycTpoflcTBo noAHH«am H3 ".^fCBaMtfiuk^c: :\ 
npoTRruaaKHCM pacuiHpHTea* 7 yfcp&^ocrM-: 

UiVlOCH tiaCTb XBOCTOBHKa 

npeonojic^Hifoe ycfpoftcTBO : Mk : ymHOBidf 

paCUlltpRCMUX XBOCT08KK05 B CKBB)KHKaX 0O> 

biviht 3B cneT ynpouieHHR rexKoaoruH nyrcM ' 

HCK.1K)HCHMJI HCnOAb30BdHHM Hfl3€MHtJX HCTOS- * 

hhkob aaaneuHH. Hanpn*ep ueMeifTHpoaoqitux v 
arperarua. h ROBbiUiCtiHR ypoanq rtXHHku 6> 



"■♦5V 
•••:•*:>■ 

» * • 
» • ft 

".». . : - 
v ... 



^i^^JLliB r*pMeTH3BllMH UlTOKa 5 m nop turn* 4 



>XMVTpcMU yrwioTHHTc.ibHbic xieMcuru 17. 

S^^fWnopaiH^M naiocib 18 :iu.iitiupa I Co- fl ^ohochoctm pa6or Ha yctw noBbiCHTb 34hJ>«k- 

Sr^goSiiieHB c Tpy&ffaiM, 3 noanopiuHeaa^ na^ocrb THBHocTb hjojwuhm ckb3^chm. 
M9 .sepe) Kana.iu 3 M 2 - c 3aTpy6HMM npo 



crpaHcraoM. 

f 'ycrpoAcTBo paooraer cie^ynuniM o5pa- 

>;V«"B nopujeHb 4 aibb^ihbbiot ujtok S h <^hk- 
' CHpyjoT i^ouiapaMM 9 b hh^<h«m naig^eiotH. 

^"%J|6 coaveiiieHHH luapoa 9 c Koabuesoi Kanaav 
fc ^fBi«^vvwMeHM^ nonipyxtaiKHiiikfl 

- ^'UITOK 5 CBOHM BWCTVIIOM I t Bbll3 B»1 MBBtT Uia- 

py 9 b KaibUCB>H>'KanaiK\ 8 h tcm cj*wm 
tiopuiCHb 4 it ^kcnpycrcn otmocRTMuho uiuiima* 
pa 1 ripn Ke \vTp««CTBa B acBimnny ypy» 
6bt He ^:ia:HH»>T* AiUKocTbio h.ik *e sanai* . 
mrr, muvTkhk**. B.pon^bTaTe vroro aaa.ieifMC 
b Roancp'^iirBuii T10.KKTH 19 pacTvT h paBKO 
rHjp^/vT&T^wecKowy jaa.icMHK> larpvoHoro 

CTUlOa ^M^SOCTM. [IpH .liXTHACHMM riyOMMM 

vciaHoaKH \B<K*?oBHKa b rpyCu c6pacuBaK>T 

rpV3 lo, K<*T'.?tiH B.;a».i;TH;n-T iiitok 5 B nop* 

ineNt. A Wyi'. fT<)M K0.1bll^BBM KaHBBfta IG 

uirona voHVv;..a«Tc« c ^aKcaropaMH 9. ara^i- 
KhBoevwvK v^mhjnim 1 a rmpuifiib 4. noc-ie 
Hero noptueHb 4 .icmctbh^m paiNOCTM OBB* 

nai«K*T«\ uM.iHH^pa I jBMMt-Tcn BBcpx c npo- 
TurHBaHMtM pac:y«pMTir.iw 7 4<rpc3 xboctobmk 
14. FIopuK'HL 4 «*ir:nimfl H m pac*JiHpHtc 



&opMy*a azvCpereHtut 



1. yCTpoAcTBO ASM yCTBHOBKN paCCUHpHBMO 

ro xboctobhkb s CKBa>MHtte. BJUUOHajomee DPH* 
coeamieNHuflr k wwoflHe Tpy(5 munaap « pa> 
MemeMMwA b cro ooaocm nopmcHb co uttoxom 
b tepxHcfi Macni if pacuwpitTueM^co prrart- 

n>A — B HMMCMeii MaCTTH, OTAUHOiOUQCeCX T€M. 

no. c ueabtt ynpoxiteKHH TexMaiomM aaicpefl- 

•1CHMH XBOCTOBHKB. UH«1|ffUp BbinOulltCH C KB- 

Ha.iaMii im coo6uiehH« no.HtoptmwBofl no-ioc- 
tm c 3STpy6HUM npi>crpaiiCTBOM. a mipineNb 

CHBO^KCII VCXaHH3VO>4 ,UH <pHKCdiniH CIOI UN' 
JHHjpc 

2. ycTpOMCTBO no n urAuHwoupcc* Te*. 
mto McxaHmM ^MMcatip** ;iopuiMn BanojiHen b 
BKatr noanpy^KKWHoro h ocvboh Hanpa&ieHHH 

UTTOKB C p^MBJIbifO fUMBM^HtlMH UiflpBMM. 

ij p:i:iMctiK»<ii^v^ a KuuibucBux nporoHKax nopuj- 

rfvTONNMKM HH^pMaUMM. 
UpHIIHTW BO BHHMdHMt llpH. WCnepTH » 

llarcHT CUIA Nr 3179168. iw. 166-14. 
oiiyC.iHK. 1965. 

2, €<NI W«k». t 17. .Vr ll. c. 23—32 

(HpOTOTHIli . 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgtfcm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 1 7 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 • A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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